treatment is of great importance. When fatal symptoms supervene their onset is usually sudden, patients sitting up, eating well, and with no distress of any kind may suddenly become noisy and convulsed or sink into coma. It is not the T.N.T. that is the definitive cause of death in toxic jaundice. The acute or chronic degeneration may leave the sufferer with a certain amount of hepatic insufficiency; it is then a matter of waiting for the gradual accumulation of autogenous toxins to determine the onset of a choleemic state.
Of more interest and of more widespread importance is the question as to what morbid process is occurring in the viscera of those ill from T.N.T. but never reaching the jaundiced state. In my opinion, based upon the frequency of toxic gastritis compared with the rarity of jaundice, the absence of premonitory symptoms in so many jaundiced cases and the restriction of most cases of jaundice to the period about the third month of employment, it is probable that toxic jaundice is only one of several distinct bad effects of T.N.T. absorption, and the fear of a widespread incidence of hepatic cirrhosis is unfounded.
Finally, I feel that I should express frankly how much I feel the country owes to Dr. Legge of the Home Office. Early in March and in August, 1916, amid much opposition, he pointed out that the skin was a path of absorption, and the danger of this has been confirmed and emphasized by the experimental work of Dr. Moore and his assistants. In organizing the attack upon this problem Dr. Legge, through his experience of the past, and Dr. Fletcher of the Medical Research Committee, have given to the Ministry of Munitions invaluable assistance.
Dr. J. A. P. BARNES.
A month or two ago I collated my clinical records of some 1,176 persons I had examined during the year then ended. Each of these persons had been re-examined every fortnight for varying periods from two to twelve months. My experience was, in the main, in accordance with the official statement published by the Ministry of Munitions on December 16 last. But some other interesting facts also emerged.
They are as follows:
(1) Some occupations would appear to favour the absorption of the T.N.T. more than others: (a) Of those whose business it is to fill hand grenades with ammonal, I note 12 per cent. develop jaundice (4 per cent. were severe cases) [275 persons]. (b) Of those who fill bags with T.N.T., using a " rammer)" for the purpose, 10 per cent. develop jaundice or cyanosis (3 per cent. were severe cases) [266 persons]. (c) Of those who "tie" bags of T.N.T., using vaselined silk for the purpose, 7 per cent. developed jaundice (1 per cent. was a severe case) [98 persons]. Whereas the cases of jaundice occurring among those in other occupations were very much less frequent. These other occupations were: the carrying of powder from the magazine to the huts; the packing of the bags of powder; the weighing and pouring of the powder into the moulds, where a metal scoop was used, and the hand came less directly into contact with the powder.
(2) Collating my records of workers whose hands come into contact with the powder, and whose hands, in the one case, are greasy or oily, and in the other case free from oil or grease, I note that 17 per cent. of those with greasy hands developed grave symptoms [187 workers]; only 11 per cent. of those with dry hands developed grave symptoms [865 workers]. An oily skin would seem to facilitate absorption. The group of workers with oily hands included the tiers of bags, who used vaselined silk, the workers using cloths moist with olive oil to clean the mould or bench, and the workers who handle lard in waxing the bombs.
(3) My record of cases among sixty persons engaged in the melthouse, show that six developed signs of cyanosis as a first grave symptom, whereas none showed signs of jaundice. This is a little remarkable. Whether signs of jaundice would have occurred, had the worker continued to be exposed to the vapour, must be conjectural. In no case was he or she so exposed after cyanosis had shown itself. In three of these cases the cyanosis was severe, in three it was slight. Respirators had been supplied. In no case were they habitually worn.
(4) Of 1,176 persons examined, 11 per cent. (138) showed toxic symptoms of cyanosis or jaundice.
(5) I should like to lay stress on the important part excretion from the skin plays in retarding the date of development of grave symptoms and in promoting recovery. Dr. Legge has recorded that the onset of jaundice occurs more frequently about the eleventh week. In one of my factories it would appear to occur about the seventeenth week. This comparatively late development of jaundice is explained, I think, by the conditions in the factory, the size of the huts and their ample ventilation encouraging freedom of movement of the girls and free excretion from the skin. As to retarded recovery; an object lesson was recently afforded me. Some twenty girls, showing slight signs of conjunctival jaundice or cyanosis, were transferred, at my direction, to " sewing bags" away from contact with the T.N.T. It chanced that about half were set to sew in the hall of an adapted brick house; the other half in a large wooden hut. Re-examining, ten days later, I was shocked to find the first company of girls in every case worse, even much worse. The second company was better, some girls apparently quite free from ill-health. In the brick built hall, the ventilation was poor, the physical movement of the girls limited by overcrowding. In the wooden hut the ventilation was free, and the physical movement of the girls relatively unrestrained in the ample space the hut afforded. It is a common complaint of the workers when they are transferred from " ramming" to an occupation requiring less expenditure of physical energy, that they " never feel so well " in the new occupation.
I am of opinion that a change of occupation may sometimes precipitate the signs of absorption in a worker who has worked in contact with T.N.T. in apparently good health for a great many weeks. The different habit of work, and the different standard of ventilation in the new workroom, may limit excretion from the skin.
(6) Two of my cases especially support the theory that T.N.T. lies stored in the body without necessarily producing signs of ill-health for some time after removal of the worker from contact with T.N.T.
Female, aged 33. Filling bags and ramming powder into them. After twelve weeks' work proceeded, in apparently excellent health, into the country for a holiday. Three days later showed severe cyanosis and marked conjunctival jaundice. Symptoms rapidly grew worse. General jaundice occurred, with dvspnoea. CEdema of hands and feet. Recovery only after three months.
Female, aged 25. Filling bags. After nine weeks in good health, except for eye-strain, took holiday to get eyes tested for glasses. Drops put into eyes. Eleventh week suddenly developed severe cyanosis and conjunctival jaundice, although not returned to work. Symptoms lasted four weeks, then cleared up under treatment. Employee did not return to T.N.T. work.
(7) I am inclined to regard with disfavour the wearing of dental suction plates by the workers, unless they are kept scrupulously clean, and removed from the mouth during the sleeping hours. Three out of four of the persons who died in my factories wore such plates.
(8) The clinical signs of ill-health due to T.N.T. are generally recognized, and have often been recorded. My experience supports them. But I have notes of an early symptom, which I have never yet seen in any printed account of the symptoms. In some five workers out of the 1,100 under observation, there has been manifest within the first week of work a feeling of unrelieved despondency or depression. The condition persisted for some weeks. No acute headache was complained of. No cyanosis accompanied the depression. The workers' ages varied between 18 and 30. There was no emotional cause. In every case the condition caused the girl to give up work after a few weeks. Was this condition an early evidence of toxaemia? It contrasts with the condition of mental exaltation which has been observed in workers with well marked general jaundice due to T.N.T.
(9) The dermatitis, except in cases where the skin resistance has been lowered already by a staphylococcal or other infection, is, in my experience, always strictly localized. One case well illustrates this:-Male, aged 54. His work required him to dip his forearms into a tub of water containing the powder, and to carry this mixture of water and powder in a small vessel elsewhere. This operation had to be repeated several times daily. Although his hands and forearms were wholly exposed to irritation by the powder, the rash was confined to two oval patches on the flexor aspect of each forearm "'just where the vessel rubbed" when carried, as the workman explained.
The rash as I have seen it begins as a blotchy erythema, often so considerable as to cause swelling, if arising in a situation where the skin is soft and vascular. On the back of the hands, and in situations where the skin is less soft, papules, pale in colour and very numerous, are perhaps the first sign of the irritation caused by the powder. Between the fingers, and in moist situations, small vesicles may occur, which break, exuding, however, no obvious moisture. I have never seen the " sago grain" condition Prosser White has described, nor yet exfoliation en mnasse.
(10) Conditions in factories under my charge, over which I had at one time no control, enabled me to test how long it has taken for a case of slight conjunctival jaundice to develop into a case of severe conjunctival and general jaundice, if left in contact with T.N.T. The average of many such cases would seem to be two to eight weeks.
(11) In those workers who have had jaundice, and who have been removed from contact with T.N.T. and have recovered, it is a common complaint that they " never suffered so much before with constipation." It is only perhaps what the changes in the liver would lead us to expect.
